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Coastweeks is an international program sponsored by the Center of 
Marine Conservation (CMC) in Washington, D.C. It is celebrated during 
a three week time period, usually from mid-September through the first 
part of October. Volunteers participate in a variety of projects that might 
include environmental awareness, beach clean-up, water conservation, or 
surveying boaters or fishers. Data from beach clean-up projects are 
recorded on specific forms, compiled by a state coordinator and sent to 
the CMC for dissemination in print and electronic forms. Hundreds of 
thousands of kilograms of beach litter have been safely collected and 
properly disposed of since the program began in 1984 (1991 in Ohio). 

A few of the places in Ohio where beach clean-ups have occurred are 
Cleveland, Toledo, and an underwater project in Put-in-Bay. 



For more information about these 
programs, consult our Internet pages or 
contact us at the addresses below: 

Ohio Lake Erie Commission 

One Maritime Plaza, 4th Floor 
Toledo, OH 43604-1866 
419/245-2514 
oleo@great-lakes.net 

Ohio Sea Grant Education Program 

OSU School of Natural Resources 
2021 Coffey Road 
Columbus, OH 43210-1085 
614/292-9826 

http://earthsys.ag.ohio-state.edu/ 



© release 

Teachers are permitted to make copies 
of materials in this manual without 
special permission. Please include the 
credit line on each page. 

Materials from the Center for Marine 
Conservation are used by permission. 
Include credit to the original materials 
when copies are made. 

Additional Copies 

Order from the Ohio Lake Erie 
Commission, address above. 



Purpose of this packet 

This packet of matenals has been assembled for middle school teachers 
to use in their classrooms. The activities will heighten students' 
awareness of the Great Lakes, particularly Lake Erie, and can act as a 
springboard for students to become LAKERS (Lake-Aware Kids 
Engaged in Relevant Science). The activities involve students in group 
and individual work using a “hands-on” approach to discover ways in 
which humans use the lakes, benefit from them, and in turn affect the 
environment in and along Lake Ene. 

This set of materials can prepare students for a class excursion to the 
shore. During such an excursion, students can identify what they find 
there, discuss the geological and human sources of the things they find, 
explore the processes that change the beach over a period of time, and do 
a beach clean-up activity that leads to an examination of the litter found 
and its proper disposal. Any or all of these activities may be done. 

Materials in this manual are also useful even if a trip to the shore is not 
possible. Most of the activities have been selected from larger units in 
their subject area. The authors hope teachers will use additional Lake 
Erie teaching materials they encounter through Coastweeks experiences. 
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Rationale: Earth Systems Education 

LAKERS activities are based on the Framework of Understandings that all students should acquire in their 
science education. The development of this framework started in 1988 with a conference of educators and 
scientists and culminated in the Program for Leadership in Earth Systems Education. It is intended for use in 
the development of integrated science curricula. The framework represents the efforts of some 200 teachers 
and scientists. Support was received from the National Science Foundation, The Ohio State University, and 
the University of Northern Colorado. 

The seven Understandings are listed here, and a poster is available from Ohio Sea Grant Education ($2) to 
illustrate them. For further information on Earth Systems Education, contact the Earth Systems Education 
Program Office, 2021 Coffey Road, The Ohio State University, Columbus, OH 43210. Our Internet address 
is http://earthsys.ag.ohio-state.edu/ 

Understanding #1: Earth is unique, a planet of rare beauty and great value. 

Understanding #2: Human activities, collective and individual, conscious and 
inadvertent, affect earth systems. 

Understanding #3: The development of scientific thinking and technology 
increases our ability to understand and utilize earth and space. 

Understanding #4: The earth system is composed of the interacting subsystems 
of water, rock, ice, air, and life. 

Understanding #5: Earth is more than 4 billion years old, and its subsystems are 
continually evolving. 

Understanding #6: Earth is a small subsystem of a solar system within the vast 
and ancient universe. 

Understanding #7 : There are many people with careers and interests that involve 
study of earth’s origin, processes, and evolution. 

Objectives of the activity set 

Students who complete several activities in the combined set of materials (in-class and shoreline) will 

• acquire knowledge about the importance of the Lake Ene environment for human uses and for natural 
ecosystem functions, 

• learn about the ecology of the lake and how humans fit into the ecosystem, 

• develop ability to collect data to answer important questions about the coast, 

• be aware of some impacts of humans on the environment, and 

• develop a stewardship attitude that will foster their growing role in Lake Ene protection. 
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The activities included come mainly from the Ohio Sea Grant Education Program at Ohio State. They have 
been grouped into four topics. Additional relevant activities are available from Ohio Sea Grant in the 
publications referenced below. A brief descnption of each activity follows. The sequence of activity 
descriptions implies a suggested order in which the activities could be used. Not all of the activities must be 
done. You may know of other excellent resources you wish to use along with or instead of some of these 
activities. 

Possible ways to link activities and to expand them using the Internet are included along with the activity 
descriptions. 



Topic 1 - Lake Awareness 



from Great Lakes Environmental Issues, 
1997, Ohio Sea Grant, page 15. 



How Big is a Crowd? p. 9 

This activity explores how Lake Erie is different from the other 
Great Lakes in terms of size, and the fish and human populations 
around it. Students discover the things that make Lake Erie 
unique and special. Teachers should point out that these things 
also make Lake Erie particularly vulnerable to abuse. Many 
people can recall the result of the draining of large amounts of 
phosphates from detergents into Lake Erie in the 1960s and the 
resultant algae blooms and fish kills. Lake Ene also recovers 
from such past abuse fairly quickly for the same reasons. Since 
human population is high on the United States side of Lake Erie, 
it is appropriate to explore some ways in which humans use and 
have affected the lake. 



Coast activity Who is visiting the shore? p. 13 

On the class visit to the shore, do a census or sample of the 
people there and how they are using the shore. 

How does the estuary serve as a nursery? p. 15 

from Life in the Great Lakes. 1997, Ohio 

Sea Grant, page 105. Complex interactions within a Lake Erie estuary are explored. 

Possible human impact on such a valuable ecosystem is 
discussed. 



Ohio Sea Grant Education Program 
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Topic 2 - Human Activities 



One way in which humans have affected Lake Erie is to use it 
for transportation. The effects are not only related to population 
issues but also to the debris and other coastal impacts from boats 
of all kinds. 

Where go the boats? p. 23 

In this activity, students discover the value of Toledo as a port. 
Other kinds of boats that use the Great Lakes are identified in 
the coastal activity that follows. 

What kinds of boats come to this area of the coast? p. 33 

In investigative groups, students learn about cargo ships, charter 
fishing, recreational motor and sailboats, and passenger ferries. 
They contact people from these kinds of boats to find out how 
their operations protect water quality and prevent marine debris. 

Lake Erie is an open system in terms of human use. Things can 
come in through many entry points: boat launches, surface 
streams, connecting channels, runoff, air, etc. This leads to the 
next activity about invader species that have moved in with 
human help. Students should begin to think about what comes 
into the lakes and how. 

What do scientists know about invader species of the 
Great Lakes? p. 35 

In this activity, students work in groups and use cards to learn 
about eight invader species, including where they came from, 
how they got here, and what problems they cause. They present 
what they have learned to the rest of the class. This is a good 
activity with which to use a jig-saw approach. 

Zebra mussel shells are often found on Lake Erie beaches. How 
do they get there? What processes cause beaches to form? How 
does material get deposited on a beach? 

How did it get here? [beach debris] p. 45 

Students write the memoirs of a piece of beach debris, using 
their knowledge of natural coastal processes combined with 
human use of materials. 



from Great Lakes Shipping, 1997, Ohio 
Sea Grant, page 25. 



Coast activity 



from Life in the Great Lakes. Ohio Sea 
Grant, 1997, page 41. 



Coast activity 
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adapted from Visualizing Changes in the Earth 
System, Activity A, from Great Lakes Instruc- 
tional Materials for the Changing Earth 
System, Ohio Sea Grant, 1995, page 45. 


What is the impact of beach debris? p. 46 

Students will be able to summarize their knowledge of beach 
processes and the source of objects found on the beach and how 
they are a part of the bigger Earth system. 

Topic 3 - Shore Processes 


from Land and Water Interactions in the 
Great Lakes, Ohio Sea Grant, 1996, page 65. 


What evidence of glaciation and geologic processes can 
be found on Great Lakes beaches? p. 49 

Students identify rocks typically found on Lake Erie beaches. 
The variety of rocks found on a beach can be explained by 
glaciation and geology. Students begin to understand that the 
Lake Ene system has changed over time and is likely to continue 
doing so. 


from Land and Water Interactions in the 
Great Lakes, Ohio Sea Grant, 1996, page 73. 


What causes the shoreline to erode? p. 53 

In this activity, students simulate the erosion of different types of 
shorelines. They also learn about longshore currents, which are 
the natural processes largely responsible for what is found on the 
beach. 


Coast activity with Internet 


How does debris move in surface water? p. 59 

Students use wind diagrams and weather maps of Lake Erie from 
the Great Lakes Forecasting System to see how wind patterns 
can determine where beach debris items may appear and how 
fast they could travel. 


from Great Lakes Climate and Water 
Movement, Ohio Sea Grant, 1996, page 57. 


How do the levels of the Great Lakes change? p. 63 

In this activity, students discover that lake levels are not constant 
over time, and the effects (i.e. flooding, erosion) that changing 
lake levels have along the shoreline. A global warming scenario 
is included. 


Internet activity 


How is today's weather related to the ,f big picture " of 
state and national weather? p. 70 

Students examine wind patterns on Lake Ene for a recent day 
and relate them to the newspaper or on-line weather map to see 
how daily weather influences water movement in the lake. 
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Topic 4 - Shoreline Clean-up 



Does trash come up for air? What will people see on the Adapted from GLIMCES, 1995. Visualizing 

long walk to the water's edge? p. 73 changes in the Earth system. Ohio Sea Grant. 

p. 48. 

Scientists predict that global climate change will result in much 
less water in the Great Lakes region. Lake levels may drop as 
much as 1.3 meters! If new beach is exposed, what will we see 
there? 



What can we find on a Lake Erie beach? p. 74 

Coast activity 

In this scavenger hunt, students and teachers will find and 
identify objects and materials on a Lake Erie beach. Ways in 
which humans affect beaches are also explored. 

Beach Sweep data forms from the Center for Marine Coast activity 

Conservation p. 75 



How does Lake Erie beach debris compare to that found 

in other areas? p. 77 Coast activity 

After the clean-up activity, students count the various categories 
of litter they collected using data forms from the Center for 
Marine Conservation. They use the data to compare what they 
found to previous clean-up efforts and how ‘"their ’ beach 
compares to Lake Erie beaches in general. Students also explain 
how they might be able to reduce the amount of litter on a beach. 

How can beach finds be classified? p. 81 

adapted from How does a dichotomous key 

If reporting to national databases is not your goal, use the beach work? in Life in the Great Lakes, 1997. 

debris to meet state science standards in teaching students how to Ohio Sea Grant, p. 15. 

classify materials. 

How long does it take to disappear? p. 83 

Coast follow-up 

If you did not remove the beach debris, how long would it take 
for certain types of materials to decompose? Compare your finds 
with the prospects for how the beach could look in one year, ten 
years, and longer. 



How big is the problem of solid waste? p. 84 

Gee-whiz data about throwaway patterns in the US! 



© The Ohio State University , 1997 
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If a beach clean-up is undertaken, students and adults are to 
follow these safety rules: 

1 . All persons will wear gloves (work gloves will suffice). 

2. Only adults pick up sharp objects. 

3. All objects that are collected will be treated with care to 
ensure everyone’s safety. 

4. All students will stay in their designated areas. 

5. No student will go into water unless directly supervised by 
an adult. 



DISPOSAL ISSUES 



Contact your local solid waste authority about what to do with 
collected materials. You may have to use vehicles to transport 
trash bags full of materials to a facility. Get them to come and 
pick things up, if you can. Explain to them what your project is 
about. 



Ohio Sea Grant Education Program 
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How big is a crowd? 



The Great Lakes and the surrounding land provide many resources for the people who live in the area. Water 
for drinking and industry, fish for food, minerals, and other resources are abundant. However, people change 
the landscape. They create wastes and add substances to the environment when they use resources. These can 
be harmful and long lasting. When many people are concentrated in one area, they may compete for re- 
sources. In addition, the wastes these people generate tend to concentrate in the area immediately around them 
and may cause pollution problems. 



Objectives 

When students have completed this activity, they will be able to: 

• Compare the relative sizes of the five Great Lakes and their 
human populations. 

• Describe some of the problems that arise when many people 
depend on a limited resource. 



Pre-Lab 

1 . Cut lengths of string and tie the ends together to make loops 
proportional to the areas of the five Great Lakes. Suggested 
lengths in meters are given for groups of less than 30 and 
more than 30 participants. 

String Lengths Needed 

Class Size 

less than 30 greater than 30 



Lake Superior 


8.5m 


1 1.0m 


Lake Michigan 


6.0m 


7.5m 


Lake Huron 


6.0m 


7.5m 


Lake Erie 


2.5m 


3.0m 


Lake Ontario 


2.0m 


2.5m 



2. Decide how many students will be ''populating" each of the 
lakes. Use the chart on the next page to assign numbers of 
students to represent the relative numbers of people living 
around each lake. Numbers are given for both United States 
and Canadian residents (U.S./Canada). Remember that Lake 
Michigan is the only Great Lake that shares no border with 
Canada. 



Materials 

• Ball of string. 

• Masking tape. 

• Area, Population, and Fish Production 

tables. 

• 100 (minimum) wrapped candies or 

peanuts in shells. 

• 5 paper bags. 



Earth Systems Understandings 

This activity focuses on ESU 1 (beauty and 
value), 2 (stewardship). 4 (interactions), and 
7 (careers and hobbies). 

Source 

This activity originally came from Supple- 
mental Curriculum Activities to Accompany 
Holling's Paddle- to-the-Sea by Marcia L. 
Seager. Rosanne W. Fortner, and Timothy A. 
Taylor. 



Note 

You may want to invite another class to 
share in this activity, especially if your class 
has less than 20 people in it. Larger numbers 
of participants better illustrate the differing 
concentrations in population throughout the 
Great Lakes region. 



© The Ohio State University, 1997 
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Number of People 

U.S. / Canada 



Total participants 


15 


20 


25 


30 


35 


40 


45 


50 


Lake Superior 


0/0 


0/0 


0/0 


1/0 


1/0 


1/0 


1/0 


1/0 


Lake Huron 


1/0 


1/1 


1/1 


1/1 


1/1 


2/1 


2/1 


2/1 


Lake Ontario 


1/2 


1/3 


2/3 


2/4 


2/4 


2/5 


3/5 


3/6 


Lake Erie 


4/1 


6/1 


8/1 


8/2 


11/2 


12/2 


13/3 


15/3 


Lake Michigan 


6/0 


7/0 


9/0 


11/0 


13/0 


15/0 


17/0 


19/0 



3. Divide wrapped candies or peanuts in shells into groups 
representing the proportional number of fish caught annually 
in each of the Great Lakes. You will need at least 100 
candies or peanuts. One candy or peanut represents approxi- 
mately 50 tons of fish. Label the five bags with the names of 
the five lakes and use the table below to put the correct 
number of ’’fish" in each bag. (For groups of less than 25 
students, you may want to halve these numbers.) 



Proportional Number of Fish Caught 



• Which of the lakes has the largest area? Which has the 
smallest area? 

• Without using the chart as a reference, where would you 
guess that most people live? 

2. Assign the appropriate numbers of participants to the U.S. 
and Canadian sides of each of the lakes. (An alternative is to 
assign participants to each lake without specifying a country. 
In this case you do not need the border.) Each participant 
should put one foot on the string "shore” of the lake. 

• Where are people closest together? 

• Did anyone have a hard time finding room to stand? 

• On which lake or lakes do you think the biggest cities 
are located? 

• Which lakes have the largest and smallest populations? 

• Are more people living near the eastern or the western 
lakes? 

• Are more people living near the U.S. or the Canadian 
shores? 



Lake Superior 


8 


Lake Michigan 


35 


Lake Huron 


5 


Lake Erie 


50 


Lake Ontario 


2 



Procedure 

L Arrange the loops of string that represent the five Great 
Lakes into the approximate shapes of the Great Lakes. With 
masking tape, add a dividing line to each lake to show that 
each lake (except for Lake Michigan) has both a U.S. and 
Canadian side. Ask the students: 
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3. Pass the appropriate bag of "fish’' around each lake. Each 
person takes ONE piece of candy or peanut each time the 
bag is passed to him or her until the bag is empty. (If you 
have no one assigned to Lake Superior, set aside that bag and 
do not distribute those "fish" in the other lakes.) 

• Which lake had the most "fish"? 

• In which lake did people catch the most? Why do you 
think this is so? 

4. People create waste when they use resources, and much of 
that waste is carried by water. Too much waste causes 
pollution problems. Open and eat your "fish.” Put the 
wrappers or peanut shells on the floor inside the loop of 
string that is your lake. 

• In which lake is the waste most concentrated (greatest 
amount, closest together)? 

• Remember that the water from each lake flows into the 
lake downstream (in this case, to the east) of it. Which 
lake or lakes do you think might have the worst pollution 
problems? Why do you think so? 

5. Have students use the Great Lakes Atlas and/or the Great 
Lakes Information Network (GLIN) online to find out more 
about the uses people make of the Great Lakes, the relative 
sizes of the lakes, and the human impacts on the region. Start 
the searches at http://www.great-lakes.net. 

6. Clean up and discuss the activity together. 



© The Ohio State University', 1997 
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Discussion Questions 

L What relationships have you seen between population, 
resources, and waste? 

2. What could you have done to make sure ALL participants 
got an equal number of ’'fish?" (Sell or trade for other 
resources or services, for example.) 

3. How do you think the amount of pollution in the Great Lakes 
could be reduced? 

4. How could you reduce the amount of waste you produce? 



For other activities 

This activity was selected from ES-EAGLS 
Environmental Issues in the Great Lakes , 
1997. To order the entire volume, contact 
Ohio Sea Grant Publications, 1541 Research 
Center, 1314 KinnearRd., Columbus, OH 
43212. Phone 614/292-8949. 1997 cost $8. 



Extensions 

Play math games with Great Lakes areas and populations. For 
example, find out how many times Lake Erie could fit in one 
Lake Superior, how many people per square meter there are in 
each lake’s watershed, and so on. 

Organize a Clean Campaign to learn more about recycling. Find 
out what lakeshore communities do with wastes from fishing. 
Use the Internet to find out what the pollution levels are in each 
of the Great Lakes. 
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Who is visiting the shore? 



As you have seen in How big is a crowd?, much of the environmental quality of the Great Lakes region is 
related to population density. While your class is at the coast for its Coastweeks program, there are some 
things you can do to estimate the user population of the area. You can also gather valuable information about 
how the coast is being used, and estimate its value to people for those uses. 



CENSUS. In a census, we simply count all the individuals we 
see. We define the census area, the time period, and the condi- 
tions of the day, because those factors may change how many 
people we find to count! It is also useful to collect data to divide 
the population into some obvious classification scheme. For 
instance, a census of shoreline anglers (people fishing from piers 
or the shore), of people around or on boats, of general 
beachgoers (sitting or walking on the sand), of sunset watchers, 
or other groups that you may note may be done. Remember that 
your “census” applies only to the day and time of the count, and 
may not represent all the people and activities at this area. 

Challenge question: What else would you need to know to 
estimate the total number of users of your area over a year ? 

SAMPLE. If there are too many people present to actually 
count, it is more efficient to do a population sample instead. Like 
the census, a sample can be classified by activities observed. We 
would need to define the proportion of the total population that 
we plan to count, how we choose which ones to count, and what 
that population is doing. For example, we could count every third 
person doing a certain thing, or count people visible in ten 
minutes to estimate the population per hour. Depending on 
where you are, perhaps you could write down the activities of ten 
people selected at random in each hour of your coast visit. 

Challenge question : How could a census done on a Coastweeks 
day actually be a sample as well? 

Procedure 

1 . With your class, determine whether you will take a census or 
a sample of people at the coast during your visit. Define 
your boundaries for the population determination and write 
them in your record sheet. Record the population informa- 
tion you collect. 

2. Design a simple questionnaire that you can use with your 
class to find out about the people at the coast. They came 
here for their own reasons, not for your survey, so don't plan 
to ask many questions that keep them from their activities. 



[Have students think about what other 
factors might affect the number of people at 
the coast at a given time.] 



[Since you are only doing the count on one 
day. what you are really getting is a 
representation of how many people come to 
the coast on a Tuesday (or whatever day) 
with this kind of w-eather in this time of 
year.] 
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You may want to record things like where they are from, how 
long they plan to be at the coast, their reason for coming, and 
how often they come. Observe their relative ages (child, 
teenager, young adult, etc.) and their gender, as well as how 
many are in their group. 

3. When the class has some data, combine it and discuss: 

• What proportion of visitors are "regulars" (coming often)? 

• Do more people come in families, alone, or in other groups? 

• What seems to be the most valuable aspect of this coastal 
area for its visitors? Why do they feel this way? 

• If the population study was done on a different day of the 
week, which groups might not be here? Why? 

• The class should also make up its own questions based on 
interest generated by the survey. 

4. Make graphs, charts, and maps of your class data in ways 
that show clearly how the coast is being used and by whom. 

5. Look at the general coastal characteristics. Write a short 
paragraph describing the area's physical attributes. 

6. Which of the coastal characteristics seem to be directly 
related to the activities of the visitors? 

7. How is the area managed for people’s use? Do visitors seem 
to be taking care of the area as well? 

[Evidence of management might be rake 

marks in the sand, trash cans present, 

restrooms or picnic areas built nearby, and Sharing your data 

such.] 

In small groups, examine different segments of the data your 
class has collected. Develop a creative way to share the data with 
others at the Lake Erie Conference or in your school. Make your 
display or plan your presentation in a way that uses good com- 
munication skills and also explains the research method clearly 
for those who were not involved in it. Be prepared to tell how the 
data could be used by recreation planners, or natural resource 
managers, or another group. 

Extending your knowledge 

You have counted a fraction of the coastal users at the Lake Erie 
shore. There are other datasets available that will give you 
information about the Lake Erie coastal population as well. Visit 
these internet sites to compare your research population with the 
total shoreline population of Lake Erie. 

Great Lakes Atlas: www.epa.gov/glnpo/atlas/intro.html 
U.S. Census: www.census.gov 
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How does the estuary serve as a nursery 



Among their many functions, wetlands serve as important protective breeding and nursery grounds for fish 
and other aquatic animals. Aquatic animals such as plankton establish themselves as essential links in the food 
chain by providing food sources for fish populations. Changes resulting from human activities near the 
estuary may have severe effects on the aquatic community. Plankton and fish may not be able to adapt to the 
change, causing a deficiency in food supplies for organisms in the upper food chain. 



Objectives 

When you have completed this activity, you should be able to: 

• Demonstrate the methods used by ecologists to sample 
populations of plant and animal life in the water. 

• Classify the types of organisms that are found as plankton in 
an estuary. 

• Predict the effects of some human and environmental forces 
on conditions in an estuary. 

Procedure 

A sample is one method that ecologists use to examine a popula- 
tion without observing and counting every organism. A sample 
can be taken by randomly choosing an area of a certain size and 
counting all the organisms present. To see how this works, do the 
following: 

1 . Take a canning jar ring and drop it anywhere on this page. 
Count the number of times the letter E appears in the circle. 

2. Repeat this two more times. Add up your three counts and 
divide the total by 3. This gives you the average number of 
Es in an area of 43 cm 2 (the area inside the ring). 

3. To estimate (make an educated guess about) the total number 
of Es on the page, multiply your average by 9.2, since the 
page is about 9.2 times as big as the area inside the circle. 
Round to the nearest whole number. 



® r\ 


36 


© 


24 




+37 


© 


97 97/3 = 32.3 




32.3 x 9.2 = 297 



Source 

OEAGLS EP-16 ’’The Estuary: A Special 
Place" by Rosanne W. Fortner and Ron 
Mischler. 



Earth System Understandings 

This activity focuses on ESU 3, science 
methods and technology. 4, interaction, and 
5, change through time. See the introduction 
to the activity set. 



Materials 

• “Plankton samples” in Figures 2 and 3. 

• Ring from a canning jar (wide mouth, 
having an inside diameter of 7.4 cm). 

• Pencil. 



Teacher’s Note 

Have the students practice the technique and 
calculations for the E “population” on one 
or two printed pages before going on to the 
plankton pages. 

If for some reason you wish to use the 
regular-mouth jar rings, having the i.d. of 
5.7 cm, use 25.5 cm 2 for the area in Step 2. 
and use 15.4 for the multiplication factor in 
Step 3. 

In sampling for Figures 2 and 3, students 
will often have organisms that are only 
partly visible in the ring. Follow the general 
rule that if one half of the organism or more 
is visible, the students should count that as 
one whole organism. For algae clumps, it is 
probably most accurate to count every strand 
of algae as a different organism, rather than 
counting clumps or clusters. 



© The Ohio State University , 1997 



Ohio Sea Grant Education Program 




16 ♦ LAKERS 



Figure 1. Student-made Plankton Net. 




Hint 

In the table on the worksheet, the first type 
of algae listed is Diatoms. When recording 
your sample, count both kinds shown, and 
list them together as Diatoms. Do the same 
for the green and blue-green algae. The 
number you write will be a total for both 
species in each category. In the case of the 
zooplankton, only one species of each of the 
different groups is shown. 



Now let's pretend that ajar of water has been collected from the 
Old Woman Creek estuary. It was collected in a special way. A 
plankton net (Figure 1: student-made plankton net) was towed 
behind a boat for about five minutes. The net had ajar at the end 
that caught all the tiny organisms in the water, while the water 
escaped through holes in the net. 

The jar of water has thousands of organisms in it. You can tell 
they are there because they keep the water churned up in the jar, 
but you can’t see them well enough to tell what they are. You 
need a microscope. 

Figures 2 and 3 show some of the animals you might see through 
the microscope. Figure 2 is from a plankton sample collected in 
May, and Figure 3 is from an August sample. Look at the organ- 
isms shown and compare them to the pictures in the chart on 
your worksheet. Be sure you tell which are algae, zooplankton, 
and fish larvae. 

4. Repeat the sampling method you used for the letter e but this 
time sample the organisms in Figures 2 and 3. It is best if 
you actually trace your sampling circles on Figures 2 and 3. 
This will make it easier for you to record on the chart and 
still not disturb your sample (move the ring). Also, you can 
come back to your samples and recheck them as the need 
arises. Record your results on the worksheet. 

Figures 2 and 3 are based on actual plankton samples collected 
along the Lake Erie shore. Both the numbers and types of 
organisms are therefore fairly accurate examples of what may be 
found in the Old Woman Creek area. 

Hopefully, those of you who said, “But why not just count all the 
Es?” on the E sampling page can see better why scientists 
frequently resort to sampling techniques. (Imagine a scientist 
trying to count all the individual organisms in the estuary!) 



Answers to Procedure 

For most of the following, results would 
probably be more accurate if the entire class 
would pool its information. 

A. 1. Spring 

2. Summer 

3. Spring 

4. Summer 

5. Spring 

6. Spring 

7. Summer 



5. Answer the following questions based on the samples you 
“collected.” 

A. Which season had these characteristics? 

1 . The greatest number of diatoms 

2. The greatest number of blue-green algae 

3. The greatest number of zooplankton 

4. The warmest water 

5. The most gizzard shad larvae 

6. The most yellow perch larvae 

7. The most sheepshead larvae 
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B. Young perch eat a lot of algae. Which season would have the 
most food for baby perch? In which season are the perch 
spawned (eggs deposited)? 



C. Do all the types of fish in the sample spawn at the same 
time? How can you tell? 

D. You have noted that the water is warmer in which 
sample? Water temperature is an important factor in deter- 
mining when fish spawn. Which species appear to require 
warmer water for spawning? 

E. What would be the advantage of having different fish spawn 
at different times? 



F. Fish may enter an estuary to spawn. Based on what you 
learned in the previous estuary activity, why else might fish 
come into the estuary? 

G. You now have information about the microscopic organisms 
in an estuary. In "What is the role of plants in an estuary?" 
you investigated the activities of some of the macroscopic 
(visible to the unaided eye) organisms in an estuary. Using 
what you have learned, predict the effect of the following 
events on the plants and animals of the estuary. 



1. Heavy spring rains raise the level of the creek 1 foot 
higher than it is now. The water also flows very fast. 

2. Hot water is dumped into the estuary by a utility 
company. 



Answers to Procedure 

B. Perch spawn in spring (March-May). 
There is more food for them in summer, 
however. Note that they have yolk sacs 
in the May plankton sample. The larvae 
use the yolk as food, then begin to feed 
on algae. 

C. No. There are no bass or sheepshead in 
the May sample. They appear as yolk- 
sac larvae in the August sample. 

D. Summer water is warmer. Sheepshead 
and white bass appear to require warmer 
w r ater for spawning. 

E. Spawning times could be related to the 
availability of food for the larvae. There 
may also be temperature tolerances of 
the fish to be considered, and some fish 
are sensitive to overcrowding. Another 
reason could be to keep species from 
interbreeding. Discuss all possibilities 
that students suggest. 

F. Fish might also enter the estuary’ to eat 
or to find shelter among the water 
plants. 

G 1 . Rooted plants may be washed out or 
completely submerged which would kill 
plants that are ordinarily emergent. The 
mud of the bottom could be washed out. 
preventing plants from becoming 
reestablished. Plankton would be swept 
out into the open water of the lake. 

Adult fish might find more spawning 
sites in the submerged plants, but there 
is a greater chance of eggs and larvae 
washing aw r av into the lake where they 
could be killed by temperature changes 
or eaten by other fish. Muddy water 
would reduce the ability of sight- 
feeding fish to find food. If larvae 
remained, their food supply would 
probably be reduced because of 
plankton loss. Shore birds would 
probably have more trouble catching 
small fish, and the nest sites for the 
birds could be destroyed. 

G2. Plants could be killed. Plant plankton 
w ould probably increase in number up 
to a certain water temperature. Zoop- 
lankton would probably be killed. Fish 
that depend on warmer water tempera- 
tures to determine their spawning time 
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might spawn earlier than usual. If the 
temperature got too high, some fish 
would not enter the estuary at all. Fish 
larvae might have more algae to eat, but 
excess heat could kill both eggs and 
larvae. The food supply would be 
affected. 

G3. Removal of bottom sediments would 
cause destruction of the water plants 
rooted there. Fish, shore birds and other 
animals that depended on the plants for 
breeding areas, food or shelter would no 
longer enter the estuary. Plankton would 
be washed out into the lake. (No water 
plants would be available to hold them 
back.) 

G4. Nobody wants a marsh as a back yard. 
We can assume that the water edges are 
bordered by seawalls or sand beaches in 
front of the homes. The character of the 
estuary would be completely changed. 
Few rooted plants could survive and 
there would be few plankton. Adult fish 
would move further inland to spawn, or 
spawning may be prevented, thus no 
eggs would be produced to continue the 
species in that area. Food supply would 
decrease, so animals would need to find 
other feeding grounds. Few plants 
would remain so that there would be no 
nest sites. Students will probably have 
interesting ideas on what changes would 
be involved. All possibilities should be 
discussed. 



For additional activities: 

This activity was selected from ES- 
EAGLS: Life in the Great Lakes , 1997. To 
order the entire volume of activities, 
contact Ohio Sea Grant Publications, 1541 
Research Center, 1314 Kinnear Rd., 
Columbus, OH 43212. Phone 614/292- 
8949. 1997 price $8. 



3. The estuary is dredged out so that boats can go up the 
creek. The mouth of the estuary is deepened and 
probably protected by a sea wall. A portion to be used as 
a marina is deepened as well to a depth of 2 to 3 meters. 

4. The estuary is filled in on the sides so that new homes 
can be built near the water. 



Review Questions 

1 . Explain what is meant by population sampling. 

2. Describe a sampling method for a microscopic community. 

3. What types of organisms might be found in an estuary 
plankton sample? Do you think having a diversity of organ- 
isms in an estuary is important? Why or why not? 

4. Explain how a temperature increase could affect the number 
of plankton in a lake. Select another human induced change 
discussed in the activity and explain its potential effect on 
the microscopic community. How will these changes affect 
fish and other animal species in the food chain? 

5. Why are estuaries considered to be "endangered environ- 
ments?” 

Extension 

Have the students create their own "plankton sample." Place a 
handful of straw in a container of water in the sun. Using a 
microscope, examine changes in the number and types of 
organisms in the water over several days. 

References 

Eisenhower National Clearinghouse has online information 
about wetland resources (http://www.enc.org). Toll-free number: 
1-800-621-5785. 

The E.P.A. has educational resources available for the classroom. 
Contact the Wetlands Information Hotline 1-800-832-7828 for 
printed material, posters, and other resources. 

Some state agencies may provide field trips for students. They 
also could have manuals available regarding wetlands in your 
area. Contact your state's natural resource agencies for more 
information. 
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Figure 2. Estuary Plankton Sample, May (water temperature 13°C). 
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Figure 4. Worksheet for Estuary Plankton Sample. 



PLANKTON SAMPLE 

May Sample (Fig. 6) Aug. Sample (Fig. 7) 



Organism 


\ 2 3 Ave. Total Pop 


12 3 Ave. Total Pop. 


Aigaa: 

Diatoms ^ • 

Green efQ~?P 

Blue-green 






Zooplankton: 

Cladocerans 

Copepods 

Protozoans 

Rotifers 






Fish Larvae: 

Yolk-sac larva 

Yellow Perch 

Regular larva 

is 

Gizzard Shad Yolk-sac larva 

Regular larva 

White Bass Yolk-sac larva 

Regular larva 

Sheepshead Yolk-sac larva 

(freshwater drum) 

Regular larva 






Yolk sac larva 

Emerald Shiner 

Regular larva 



*Yolk-sac larvae have just emerged from eggs. A yolk-sac larva is younger than a regular larva. 



© The Ohio State University, 1997 

o 

ERiC 



Ohio Sea Grant Education Program 

. ;:.'V 



Human Activities ♦ 23 



Where go the boats? 



When the United States of America proclaimed itself in 1776 to be an independent nation, all of 
its cities were busy sea ports. The young nation clung to the ocean, finding there a source of 
food, an avenue for trade, and a barrier against the powerful nations of Europe. Two hundred 
years later the population centers of America are still linked to bodies of water. In fact, more 
than three-fourths of the U.S. population can be found in those states which border the Great 
Lakes and the ocean. 



— G. Mangone, Americans and the World of Water 

Our waterways connect us with the rest of the world. The Great Lakes have 22 international deep-water ports 
joined to the world ocean by a series of locks and channels called the St. Lawrence Seaway. The system 
creates a waterway 2,340 miles (3,774 km) long, through which goods may be shipped to and from the heart 
of North America. 

"Green leaves a-floating, 

Castles on the foam. 

Boats of mine a-boating, 

Where will all come home?” 

- Robert Louis Stevenson, " Where Go the Boats?” 

Ships flying the flags of over 50 nations regularly use the trade routes of the Great Lakes. They make these 
waterways the world’s most important inland water transportation system by connecting interior America with 
the markets of the world. 



Objectives 

When you have completed this activity, you should be able to: 

• Discuss the importance of the Great Lakes in world shipping. 

• Explain what is meant by the registry flags of commercial ships. 

• Summarize the main types of products imported and ex- 
ported through one Great Lakes port. 




Source 

Activity A, OEAGLS EP-20. Shipping: The 
World Connection . by Rosanne W. Fortner. 
The Ohio State University, and Ray Pauken. 
Columbus City Schools. 



Earth Systems Understandings 

This activity focuses on ESU 3, science 
processes and data, and 4. interactions. 
ESU 7, careers, is applied in Extensions. 



Materials 

• Reference map of the world. 

• Two colored pencils per team. 

• Outline map of the world (Map pg. 24). 

• Cargo information from the Port of Toledo 
for a portion of one year (Table 1 ). 

• Two colored pencils per map. 

• World map (political) for reference. 
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Answers 

A-E. Students use the International 
Shipping tables to construct a two-colored 
map, or one map in one color overlaid by a 
transparency with the other color. To find all 
the countries needed, they should have 
access to a standard world map or large 
globe. For younger students, you may need 
to mark the tables to indicate the continent 
for each country. Also, small reference maps 
sometimes do not show Cyprus and Malta. 
Both are islands in the Mediterranean Sea. 

1 . The shipping season opened in April. 

2. The season closed in December because 
of ice in the shipping lanes and locks. 

3. Two-thirds to three-fourths of the world 
was affected by trade through Toledo in 
this example. 

4. Flags of Greece and Yugoslovia. 

5. Ships under those flags did not come or 
go from those countries. 

6. The countries are not leaders in world 
trade. This discussion calls for specula- 
tion by the students. Accept all reasonable 
answers and discuss them. According to 
Robin Burton (''Flags of Convenience," 
Sea Frontiers 21(5): 294-302), a person 
who owns a merchant ship and registers it 
in another country to save money on taxes 
and wages is using that country's flag for 
convenience. In the recent past (up until 
about 1975), many of these convenience 
countries did not require inspection of 
vessels or training credentials for crew 
members. It was not uncommon for 
safety conditions to be neglected, ships to 
fall into disrepair, and crew members to 
be speaking five different languages. 

Now, international regulations are tighter, 
and many ships under flags of conveni- 
ence are there for fuel savings and 
income tax relief only, with safety and 
training standards checked regularly. 



NOTE: Information to teachers is enclosed in boxes in this 

guide. 

Procedure 

A. Find the Great Lakes on your world map. Label the Port of 
Toledo (on Lake Erie) with an X. 

B. Look at the International Shipping (Table L pages 29-3 1 ) for 
the Port of Toledo. Notice the columns labeled "From" and 
"To.” These tell you where a ship is coming from (its last 
port) and where it is going next. For some ships, these ports 
were not known. 

C. Now look at the column labeled "Flag." This tells the country 
in which a ship is registered. The ship flies that country's flag. 

D. Use one colored pencil to shade in all those countries listed 
under either "To" or "From" for the ships given. Use a refer- 
ence map to find out where these countries are. 

E. With a second colored pencil, make slash lines through any 
country listed in the "Flag" column. 

Answer the following questions based on the table and your 

completed map. 

L The shipping season opens when shipping lanes and locks are 
free of ice. When did the shipping season open in this example 
year? 

2. When did the season close? Why? 

3. About how much of the world was affected by trade with the 
Port of Toledo in this example year? 

4. Which two flags are most frequently flown by international 
trade ships using the Port of Toledo? 

5. Did ships flying these flags actually sail to or from those countries? 

6. Are these countries the leaders in world trade? (Consult the 
World Almanac for recent years.) Discuss this answer with the 
rest of the class. 

7. Classify Toledo's outgoing products (exports) as being foods, 
manufactured goods, timber, or miscellaneous. For each conti- 
nent, tally the number of ships carrying each type of product out 
of Toledo and record the numbers in the chart provided. 
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8. Classify imports as being foods, manufactured goods, raw 
materials for industry, and miscellaneous. For each conti- 
nent, tally the number of ships carrying each type of product 
into Toledo, and record the numbers in the chart. 

9. With which continent does the Port of Toledo carry on the 
most trade? 

10. What is the main export to that continent? 

1 1 . What is the main import from that continent? 

12. Based on the imports chart, what is one of the main 
industries in Europe? 

13. Based on the exports chart, what U.S. products do the 
developing nations of Africa need most? 



9. Europe provides most of the trade 
through Toledo. 

10. The main export to Europe is food. 

1 1. The main import is raw materials for 
industry. 

12. From the list of raw materials on pages 
5-7 of the Student Guide, mining (to 
get the raw materials) is shown to be a 
major European industry'. 

13. Africa gets food through Toledo. 



14. The ships on the Port listing carry different amounts of the I4- Exporls exce eded imports in this 

cargoes listed. If you consider the number of ships only, example year, 

which is greater from the Port of Toledo, imports or exports? 





Toledo Exports 
N umber of Ships to 


Product 


Europe 


Asia 


Africa 


South/Central 

America 


Food 

Raw Materials 
for Industry 

Manufactured 

Goods 

Miscellaneous 




































Toledo Imports 
N umber of Ships from 


Product 


Europe 


1 

Asia 


Africa 


South/Central 

America 


Food 










Raw Materials 
for Industry 










Manufactured 

Goods 










Miscellaneous 
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15. Railroads and trucks would have to 
transport goods if the St. Lawrence 
Seaway were not available. These are 
less energy-efficient and more expensive 
forms of transport. See ES-EAGLS 
activities in this set: What is the most 
economical . . . and which transportaion 
method uses the least energy? 



Toledo is only one of 22 deep water ports on the Great Lakes. 
Using the information from this activity, based on part of one 
year’s shipping from one port, you can probably begin to see how 
important the Great Lakes are in world trade. 

15. If ocean going ships could not reach Toledo and other Great 
Lakes ports, how would U.S. products have to be transported? 



1977 


Total Seaway Tonnage 


63.4 Million Tons 


1978 


Total Seaway Tonnage 


62.8 Million Tons 




Total bulk shipments 
(grain and iron ore) 


57.7 Million Tons 




Total tonnage handled 
at Duluth-Superior alone 


45.9 Million Tons 




Number of ocean-going 
ships in Soo Locks 


378 




Number of countries 
represented 


32 




Photo of the Port of Toledo 



1995 ANNUAL REPORT of the Lake Carriers Association 


The vast majority of these cargos were carried by U.S. and 
Canadian lakers. Third-flag vessels participate primarily in 
the export grain trade. 


GREAT LAKES DRY- AND 
LIQUID-BULK COMMERCE: 1995-1994 
(net tons) 




1995 


1994 


IRON ORE 

From Lake Superior 
From Lake Michigan 
From Eastern Canada 


50,733.237 

8,156,539 

11,703.550 


51,100,995 

7,382,654 

11.633,096 


Total Iron Ore 


70,593,326 


70,116,745 


COAL 

From Lake Superior 
From Lake Michigan 
From Lake Ene 


15,270,969 

1.131,491 

16.541,326 


15.823,338 

796.124 

18.382.318 


Total Coal 


32,943,786 


35,001,780 


LIMESTONE, GYPSUM 

From U.S. Ports 
From Canadian Ports 


30,947,398 

3,617,310 


29,675,439 

3,162,876 


Total Stone 


34,564,708 


32,838,315 


SALT 

CEMENT 


6,717,037 

4,617,555 


7,510,169 

4,652,255 


POTASH 

Total Dry-Bulk Cargo 


657,256 

150,093,668 


666,918 

150,786,182 


LIQUID BULK 
Total All Commodities 


4,730,467 

154,824,135 


4,628,346 

155,414,528 


GRAIN 


18,800,637 


18,107,236 


Total Including Grain 


173,624,772 


173,521,764 


To convert iron ore to gross tons, multiply bv 


.89286 
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Table 1 . PORT OF TOLEDO 
INTERNATIONAL SHIPPING 
(a portion of one year) 



Vessel Name 


Flag 


Cargo In 


From 


Cargo Out 


Tq 


April 


Hermine 


France 


— 


— 


Soybeans 


Spain 


Arkandros 


Liberia 


— 


— 


Jeeps 


Morocco 


Makar ska 


Yugoslavia 


Wine 


Italy 


Timber 


Italy 


Paula L. Russ 


Germany 


Machinery 


Germany 


Timber 


Germany 


Baltic Skou 


Denmark 


Chrome Ore 


Norway 


— 


— 


Redsea Venture 


Liberia 


Liquid 

Fertilizer 


Netherlands 


— 


— 


Span Terza 


Italy 


Foundry 

Coke 


Belgium 


— 


— 


Eglantine 


France 


Steel 


France 


— 


— 


Sealord 


Panama 


— 


— 


Wheat 


Morocco 


Parthenon 


Greece 


— 


— 


Com 


England 


May 


Comas 


Singapore 


— 


— 


Soybeans 


Russia 


Thurdrecht 


Netherlands 


— 


— 


Com 


Scotland 


Hilary B 


Singapore 


Raw Sugar 


Panama 


— 


— 


Tozui Maru 


Japan 


— 


— 


Soybeans 


Japan 


Kapitan Panfilov 


Russia 


Aluminum 


Russia 


— 


— 


Zabrze 


Poland 


— 


Europe 


Timber 


Belgium 


M llanos 


Spain 


Steel 


Italy 


— 


— 


Jadro 


Yugoslavia 


Miscellanous 


Italy 


— 


— 


Valya Kotik 


Russia 


— 


Europe 


Timber 


Netherlands 


Auctoritas 


Italy 


— 


— 


Soybeans 


Italy 


June 


Peter L 


Greece 


Raw Sugar 


Honduras 


Wheat 


Algeria 


Victoria Faith 


England 


— 


— 


Com 


Morocco 


Lake Aniara 


Norway 


Liquid 

Fertilizer 


Netherlands 


— 


— 


Arctic 


Canada 


— 


— 


Com 


Belgium 


Rubens 


England 


Foundry 

Coke 


Germany 


Com 


W. Germany 


Dele him Cevennes 


France 


— 


— 


Petroleum Prod. 


France 


Federal Calumet 


Libena 


Furnace 

Coke 


Germany 


Com 


Netherlands 


Lynton Grange 


England 


Steel 


England 


— 


— 


George L 


Greece 


Furnace 

Coke 


Belgium 


Com 


Netherlands 


Union Pride 


Greece 


Miscellanous 


Canada 


Autos 


Chile 
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Vessel Name 


Flag 


Cargo In 


From 


Careo Out 


la 


July 


Shura Kober 


Russia 


— 


Europe 


Cob Pellets 


England 


Baam 


Netherlands 


Machinery 


Germany 


Machinery 


Netherlands 


Ho set Maru 


Japan 


— 


— 


Soybeans 


Japan 


Teesta 


India 


Steel 


India 


Wheat 


Algeria 


Zabat-Dos 


Spain 


Zinc 


Spain 


Com 


Spain 


Marcos Souza 


Brazil 


— 


Brazil 


Machinery 


Brazil 


Dantos 

Koper 


Yugoslavia 







Wheat 


Nigeria 


Lake Katy'a 


Liberia 


Liquid 


Netherlands 


— 


— 


Sugar Crystal 


England 


Fertilizer 

Steel 


England 






Satya Kamal 


India 


Chrome Ore 


Norway 


— 


— 


August 


C. Mehmet 


Turkey 


Steel 


France 







Care hes ter 


England 


— 


England 


Com 


England 


Kiyo 


Liberia 


— 


— 


Soybeans 


Japan 


Katherine 


Greece 


— 


— 


Com 


Scotland 


Prvi Februar 


Yugoslavia 


Furnace 


Belgium 


— 


— 


Blumenthal 


Germany 


Coke 


Ecuador 


Miscelianous 


Venezuela 


C. Tahsin 


Turkey 


Steel 


Belgium 


— 





Shirley Lykes 


America 


— 


Italy 


Machinery 


Egypt 


Tilly Russ 


Germany 


Miscelianous 


Europe 


Miscelianous 


Europe 


Dubrovnik 


Yugoslavia 


— 


— 


Com 


Scotland 


September 


Puhos 


Finland 


Urea 


E. Germany 





Duluth, MN 


Hand Fortune 


Panama 


— 


— 


Com 


England 


Zambrow 


Poland 


— 


Belgium 


Timber 


Belgium 


Adriatik 


Yugoslavia 


Furnace 


Belgium 


Soybeans 


Belgium 


Torm Kristina 


Denmark 


Coke 





Soybeans 


Netherlands 


Ektor 


Greece 


Steel 


France 




W. Germany 


Federal Clyde 


England 


— 


— 


Soybeans 


W. Germany 


Arkandros 


Greece 


— 


— 


Com 


Malta 


Split 


Yugoslavia 


Miscelianous 


Greece 


Miscelianous 


Yugoslavia 


Meltemi II 


Greece 


— 


— 


Com 


England 


October 


Ever Honor 


Cyprus 


— 





Soybeans 


Netherlands 


Total Maru 


Japan 


— 


— 


Soybeans 


Japan 


Harmonious 


Panama 


Chrome Ore 


Norway 


— 


— 
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Vessel Name 


Flag 


Cargo In 


From 


Cargo Out 


To 


Jean Lykes 


America 


— 


Italy 


Machinery 


Egypt 


Murray 


Liberia 


— 


— 


Soybeans 


Japan 


Zamosc 


Poland 


Zinc and 
Machinery' 


Belgium 


Timber 


Netherlands 


Zinnia 


England 


— 


— 


Soybeans 


Germany 


Lena 


Greece 


— 


— 


Com 


Scotland 


Providence 


Panama 


Furnace 

Coke 


Germany 


— 


— 


Caspiana 


Greece 


— 


— 


Com 


Italy 


November 


Boujniba 


France 


— 


— 


Com 


E. Germany 


Atlantic Helmsman 


Greece 


Furnace 

Coke 


Germany 


Soybeans 


Spam 


Paul L. Russ 


Germany 


Miscellanous 


Germany 


Timber 


Germany 


Ondine 


France 


Steel 


France 


Wheat 


China 


Dunav 


Yugoslavia 


— 


— 


Soybeans 


W. Germany 


Kara 


Finland 


Metals 


Finland 


— 


— 


Efploia 


Greece 


Furnace 

Coke 


Germany 


— 


— 


Federal Seaway 


Greece 


— 


— 


Soybeans 


Indonesia 


Olympic Hope 


Greece 


Furnace 

Coke 


Germany 


Com 


Germany 


Ashley Lykes 


America 


— 


Italy 


Machinery 


Italy 


December 


Thors wave 


Norway 


— 





Timber 


Germany 


Federal Rhine 


Liberia 


— 


— 


Com 


Germany 


Tokei Maru 


Japan 


— 


— 


Com 


England 
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For additional shipping activities 

This activity was selected from ES-EAGLS 
Great Lakes Shipping. 1997. To order the 
complete volume, contact Ohio Sea Grant 
Publications. 1541 Research Center. 1314 
Kinnear Rd.. Columbus. OH 43212. Phone 
614/292-8949. 1997 cost $8. 



Review Questions 

1. List the continents that send goods to or receive products 
from a typical Great Lakes port. 

2. What is the main type of product exported through the Port 
of Toledo? through the Lake Carriers in general? 

3. What is the main type of product imported? 

4. What determines the length of the Great Lakes shipping 
season? 

5. Why might a company register its ships in a foreign country 
if the ships do not trade with that country? 

Extension 

Compare the shipping season and types of cargo exchanged at a 
port near your location. See if you can account for the differ- 
ences and similarities based on climate, local economics, trans- 
portation available, and other factors. 

References 

Great Lakes Shipping Today (Lake Carriers Association) 
http: //little, nhlink.net/wgm/lca/today.html 

Great Lakes shipping schedules 

http://www.acs.oakl and.edu/- ncschultZboatnerd.html 

Great Lakes Bookshelf (Harbor House Publishers) 
http://www.harborhouse.com/bookshel.htm 

Great Lakes buoy data 

http://www.ems.psu.edu/wx/regions/greatlakes.html 

Lake Carriers Association Web page 
http://www.en.com/lcaships/ 

Maps 

http://www.great-lakes.net: 2 2 00/e cosy stem/tool s/m aps.html 

U.S. Army Corps of Engineers 

http : //sparky, nee. usace . army, mil 

Address for other information: 

Lake Carriers Association 
915 Rockefeller Bldg. 

Cleveland. OH 44113-1306 
(216)621-1107 
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What kinds of boats come to this area of the coast? 



Any boat has the potential to contribute to water pollution, and the data available from the Center for Marine 
Conservation reflects these impacts. Look at the data in Table 5. It is not often possible to tell where manne 
debris comes from, but wastes from boats and from fishing operations can usually be sorted out from those 
wastes that come from the land instead. In 1995, the Great Lakes states reported that about 0.5% of their 
debris came from recreational fishing and boating, and 1.26% came from commercial fishing wastes. For 
Ohio alone, those amounts are 0.63% and 2.38% of the debris collected. Monofilament line and plastic 
netting are the most prevalent forms of these wastes and also the ones that are most dangerous for entangling 
wildlife. 

Most of the boats you will see on a visit to Lake Erie will be pleasure boats taking people out to fish or to 
visit the islands or just to have a relaxing time on the water. Perhaps your class will encounter enough boats 
on the Coastweeks visit that you can count them and make maps to determine where they originated. Boaters 
are often pleased to tell you about their craft and where it has been! 

Procedure 

With your class, collect available data in small groups, and then 
share your data with the class to get a view of the boating public 
in your area. 

Group 1 . Cargo ships . 

Visit the internet sites http://little.nhlink.net/vvgm/lca/todax.html , 
http:// www. acs.oakland.edu/-ncschult/boatnerd. html or contact 
the nearest Lake Erie port and get information on the ships that 
visited the port in the most recent month of record. Where did 
the boats come from and where were they bound? What were 
they carrying? What flag was being flown (country of registra- 
tion)? Ask the port authority what the ships do to unload waste 
while they are in port, and how they avoid polluting the water of 
the port when they are operating there. If the port is called by 
phone, this should be done by only one member of the group. 

Make sure your questions are well thought out, and that you are 
courteous on the phone. You might offer to fax a list of questions 
if someone you contact is willing to answer them for the class. 

Group 2. Charter fishing boats and ''head boats" 

These are boats that people choose when they can pay to go out 
in the lake to fish. Depending on where you go along Lake Erie, 
there may or may not be many of these vessels. The most bio- 
logically productive parts of the lake are in the Western Basin, 
from the islands westward, so that area has the largest number of 
charters. Other ports with public mannas may also have charters. 

Check the yellow pages and have each member of the group call 
at least one charter company. Explain that you are a student 
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seeking information for an assignment. Get the rates for fishing, 
the kinds of fish they specialize in, and how many people can 
fish from the boat at one time. Finally, ask how fish waste and 
human debris (trash from lunches, flushes from the head, etc) are 
handled aboard the boats. Be sure to thank the person you have 
contacted. 



[Coastweeks data from the Center for 
Marine Conservation include information 
about the debris in underwater clean-ups at 
Put-in-Bay. Check the internet site or 
contact CMC by e-mail: 
cleanup%hampton@cenmarine.com] 



Group 3. Recreational boaters - motorboats, and 
Group 4. Recreational boaters - sailboats 
These groups may be found at a local marina, and the marina 
operator should be contacted for permission to go out on the 
docks to visit them. Some docks do not allow visitors. If you are 
able to speak to the boaters, ask them questions similar to those 
in the population survey on page 1-2. Ask how the boaters deal 
with wastes from the boats and people. If you can reach the boats 
but not the boaters, catalog the boat names and the registration 
cities listed on the hulls. Some will not have the cities but will 
have a state abbreviation in the license number on the hull. 
Compare the names of motorboats with those of sailboats! If 
they are different, explain why you think they are. Make a map 
of where the boats come from. 



Group 5. Passenger and car ferries, and “island hopper” 

At the present time, ferries operate in the Western Basin only, but 
island hopper boats and some cruise lines will visit Cleveland 
and other cities as well. If possible, contact the companies that 
operate the boats and get information on how many people and 
cars are carried in one “average” month. If you observe some of 
the boats, collect your own data on that question. Examine the 
water near the docks where you find these boats. What evidence 
is there that large numbers of people or large boats come to these 
areas? What are the companies doing to control waste discharge 
into the water? 



Sharing your data 

Combine your data across all the class groups. Make a list of 
what is being done to control waste from boats. Which types of 
boats need a greater amount of control? Who monitors the boats 
to see that they are protecting water quality? What can you do as 
a concerned citizen if you find boat waste in a beach cleanup? 
Who should know about the wastes from boats? Develop a 
communication tool to make your information known to people 
who will do something about any problems you have detected. 
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What do scientists know about invader species 
of the Great Lakes? 



Since the early 1800s, over 140 species of aquatic plants, algae, fish, worms, mollusks, and other organisms 
have invaded the Great Lakes. Likewise, some North American species such as the green sunfish ( Lepomis 
cyanellus Rafinesque) have migrated eastward and have become pests in Europe. Biologists worry about these 
intrusions, because each new species in the Great Lakes alters the region’s ecosystem. Any environment has a 
fixed amount of energy that must be divided among all the species present. When a foreign (exotic) species 
invades an ecosystem, it often has no enemies. This allows an invader to increase rapidly, displacing native 
organisms by filling their niches. This change allows the once biodiversified region to lose some of its genetic 
diversity. 

It is estimated that about 15 percent of the 175 species of fish in the Great Lakes are nonnative species that were 
introduced accidentally or intentionally. Eighty-six invader species are plants, although plants have received less 
attention as invaders. How these invaders get into the region is variable, but many have been shipped in uninten- 
tionally. 

When ships are not loaded with cargo, they take on ballast to balance and stabilize them as they travel. The 
use of water as a ballast material has replaced the use of sand and stones. Ballast tanks are filled with water 
from the harbor where ships are loaded, and then dumped, along with any aquatic organisms present, when 
ships reach their destination. It is estimated that in the history of the Great Lakes, 34 percent of the invader 
species entered in solid ballast and 56 percent through ballast water. As shipping times between continents 
becomes shorter, the threat of introducing live exotics becomes greater. 



The United States and Canada have requested that all ships entering the Great Lakes discharge their water 
ballast while still in the ocean, replacing it with salt water to reduce the introduction of new exotic species. 
About 90 percent of the ships currently comply with the request. 
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Source 

Modified from "What do scientists know 
about Great Lakes invader species and the 
effects of global change on them?" In Great 
Lakes Instructional Material for the 
Changing Earth System (GLIMCES) by 
Rosanne W. Fortner, Heidi Miller, and Amy 
Sheaffer. Ohio Sea Grant Education 
Program, The Ohio State University. 



Earth System Understandings 

This activity focuses on ESU 3, 4, and 5. 

In addition. Extensions address ESU 1, 2, 6, 
and 7. Refer to the Framework for ESE for a 
full descnption of each understanding. 



Objectives 

At the completion of this activity you should be able to: 

* Name and visually recognize some invader ( nonindigenous ) 
species of the Great Lakes. 

* Locate on a world map the origins of the Great Lakes 
invader species. 

* Explain the ways in which invader species are introduced 
into the Great Lakes. 

* Analyze the impacts of invader species on the Great Lakes 
ecosystem. 

Procedure 



Materials 

For each group of 3-4 students: 

• Copies of the included information cards. 
Each of the three card categones (invader 
picture, introduction, ecosystem impact) 
should be copied onto a different color 
card stock paper. [24 cards per group] 

• Answer sheet. 



Invader Species in this Activity 

Zebra Mussel 

( Dreiss ena po lymorpha ) 

Sea Lamprey 

C Petromyzon marinus) 

Spiny Water Rea 

(Bythotrephes cederstroemi) 
River Ruffe 

( Gymnocephalus cemuus) 
Alewife 

(Alosa pseudoharengus) 

White Perch 

( Morone americana ) 

Purple Loosestrife 

(Ly thrum salicaria) 

Eurasian Watermilfoil 

( Myriophyllum spicatum ) 




1 . Work in groups of three to four people each, with a complete 
set of 24 shuffled cards. (If there are eight groups, each 
group will be able to take a separate invader to report on at 
the conclusion of the activity.) 

2. Beginning with the picture of the invader, match the cards to 
determine which introduction and ecosystem impact card 
goes with each invader. For each picture, there should be one 
matching card of each other color. 

3. When group members agree that they have matched the 
cards to the best of their ability, you may check your answers 
on the answer sheets. 

4. Each group selects an invader to present to the class; con- 
struct a poster on the invader, develop a fact sheet, or create 
a skit to introduce your invader. The impact of the invader on 
human affairs should be included. 

5. Consult the Internet for up-to-date information. Begin with 
sites for the Great Lakes Panel on Aquatic Nuisance Species, 
for example http://www.glc.org/projects/ans/anspanel.html, 
and find others you find interesting. Other examples include: 

http://www.great-lakes.net/envt/exotic/exotic.html - Exotic 
Species in the Great Lakes region. 

http://www.nfrcg.gov/nas/nas.htm - National Biological 
Service’s, Nonindigenous Aquatic Species (NAS) Infor- 
mation Resource. 

http://patton.nfrcg.gov:80/zebra.mussel - zebra mussel 
information resources, including U.S. distribution maps 
by year. 
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Review Questions 

1 . Why should people be concerned about nonindigenous 
species? How do they affect ecosystems? 

2. How can the transfer of invader species be controlled or 
stopped in the Great Lakes or elsewhere in the world? Draft 
a piece of legislation that your group thinks could be enacted 
to stop exotic species from invading the Great Lakes. 

3. Identify as many Great Lakes jobs as possible that are 
impacted by invader species. (Some impacts may be positive; 
that is, new jobs may have been created by the newcomers.) 



Extensions 

1 . Do research on controls that have been tried on various 
invader species and report on their successes or failures. 
Brainstorm a creative way to control one of the invaders. 

2. Draw a humorous cartoon depicting the problem of invader 
species. (Example: A zebra mussel looking for a place to 
attach on an already-overcrowded lake bottom, a white perch 
nudging out a yellow perch, purple loosestrife choking other 
plants, etc.) 



References 

Michigan Sea Grant. Spiny Tailed Bythotreph.es. Its Life History and 
Effect on the Great Lakes (booklet). Upw'ellings Vol. 1 1 (3), 
Summer 1990 Vol. 14(1), Winter 1992. 

Michigan DNR. Zebra Mussels in Lake Michigan: What recreational 
boaters and anglers should know (brochure). Office of Great 
Lakes, P.O. Box 30028, Lansing, MI 48909. 

Ohio Sea Grant. The Spiny Waterflea , Bythotrephes. A newcomer to the 
Great Lakes. Dave Berg. 2 pp. FS-049. 

Wisconsin Sea Grant. The Sea Lamprey: Invaders of the Great Lakes. 
Warren Downs. 8 pp. WIS-SG-82-138. 1982. 

Minnesota Sea Grant. Seiche , Spring 1992 — Eurasian milfoil: Can it 
be controlled ? 



Answers to Review Questions 

1 . Invading species threaten to change 
present ecosystems, often in unpredict- 
able ways. Because invaders frequently 
do not have predators, they often have 
the ability to disrupt the existing 
ecological balance and dominate an 
area. Consider the effects of European 
humans after their introduction to North 
America. How many other species have 
humans displaced? 

2. Bilge water is critical to the spread of 
invaders. Have students brainstorm 
different ways that invaders can be 
introduced and possible methods for 
preventing their spread. 

3. Increased numbers of researchers are 
needed to study the potential impact and 
spread of the invaders. There could be 
new public water systems and industry 
jobs to keep pipes clean. Fishers will be 
affected because the type and quality of 
catch (fish size and health) will be 
different. Beach cleaners would be 
needed to get rid of dead fish, and boat 
cleaners will be in great demand to 
protect boats from invaders (potentially 
by developing and applying special 
toxic paints that will prevent zebra 
mussels in particular from adhering to 
boat hulls). Recreation facilities will 
most likely also experience some 
increased business because of the added 
water clarity that zebra mussels cause 
by filtering water, but may also lose 
some business because of decreased 
fishing opportunities. Park systems and 
gardeners must be concerned, because 
invader species will compete with the 
native vegetation and wildlife. 



For additional activities 

This activity was selected from ES- 
EAGLS: Life in the Great Lakes , 1997. To 
order the complete volume, contact Ohio 
Sea Grant Publications, 1541 Research 
Center, 1314 Kinnear Rd., Columbus, OH 
43212. Phone 614/292-8949. 1997 cost $8. 
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Answers to Cards 



Invader 1: Zebra mussel ( Dreissena polymorpha) 

Introduction: Originally, it came from the Caspian Sea region of Poland, Bulgaria, and Russia. 

Ecosystem Impact: It filters the plankton from the water, binding what it doesn't use into pellets. 

Invader 2: Sea Lamprey (Petromyzon marinus) 

Introduction: Originally it came from the Atlantic Ocean, the St. Lawrence and Hudson Rivers. 

Ecosystem Impact: It destroys valuable fish, especially lake trout, by attaching with its sucker-like mouth. 

Invader 3: Spiny Water Flea ( Bythotrephes cederstroemi) 

Introduction: A native of northern Europe, it made its way into Lake Huron in 1984. 

Ecosystem Impact: This is a large plankton form that eats the smaller plankton. 

Invader 4: River Ruffe ( Gymnocephalus cemuus) 

Introduction: Arriving from northern Europe, this invader was discovered in Lake Superior in 1986. 
Ecosystem Impact: Only about 8 inches long, this perch-like fish has little value as a sport or food fish. 

Invader 5: Alewife ( Alosa pseudoharengus ) 

Introduction: Coming from the salty Atlantic Coast, this invader migrated through water routes. 
•Ecosystem Impact: Large numbers die off in spring and summer because of electrolyte imbalance. 

Invader 6: White Perch ( Morone americana ) 

Introduction: From saltwater areas of the Atlantic coast, this invader moved up the Hudson River 
Ecosystem Impact: Suspected to be partially responsible for the decline of Lake Erie's yellow perch 

Invader 7: Purple Loosestrife (Ly thrum salicaria) 

Introduction: This species was intentionally imported from Northern Europe over 100 years ago. 
Ecosystem Impact: It is called “the beautiful killer,” because its dense roots choke waterways. 

Invader 8: Eurasian Watermilfoil ( Myriophyllum spicatum) 

Introduction: It came from Europe, Asia, and North Africa as an aquarium plant. 

Ecosystem Impact: Forms thick mats that choke out native aquatic vegetation. 
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How did it get here? 



Procedure 



You have learned about how some of Lake Erie’s nonindigenous 
species got into the lake, and perhaps you have examined the 
ways boats and fishing contribute to the debris found on beaches. 
Imagine now that you are a piece of marine debris and have just 
been collected by a Coastweeks student in a beach sweep project 
Your trashy travels are over, and your future lies in the local 
landfill or incinerator. 

Write your memoirs. Your readers want to know all about you, 
what you look like, where you came from, where you have been 
and what you have encountered in the trash world or the water 
world along the way. Be sure to check the activity about How 
does debris move in surface water? for ideas you may want to 
include. 

Share your work 

Let others know of your creative writing by contributing it to a 
book of stories or a class documentary on marine debris. 
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What is the impact of beach debris? 



Whenever people talk about the future they form a mental image of what things will be like. They think about 
themselves and the things they know about, and in their imagination build a new picture of what they can 
expect. As we consider the impacts of beach litter, there are a number of ways of visualizing those changes. 



The Earth Systems approach to science emphasizes connections and interactions. As a pretest/posttest assess- 
ment of learning, this activity will show how much growth has occurred in such concepts through use of the 
materials in this volume. Knowing how natural events affect their lives, students can infer a wide range of 
environmental impacts in the Great Lakes, including beach debris. 



Earth Systems Understandings 

This activity focuses on ESU #4 (interac- 
tions of Earth subsystems). 



Source 

The activity was adapted from "What Great 
Lakes factors will increase and what will 
decrease as a result of global warming?’' 
from GL1MCES , 1995. The original idea is 
from ZPG’s More or Less game. 



Materials 

• blank wall, chalkboard or bulletin board 

• 1 card labeled BEACH LITTER 

• 20 cards labeled MORE (light color, 
such as yellow) 

• 20 cards labeled LESS (same color) 

• 35-40 impact cards w ith things that 
could change as a result of beach litter 
(contrasting light color, such as green) 



Objectives 

After completion of this activity, students should be able to 

• List and explain many potential impacts of beach debris. 

• Discuss vanous interpretations of the possible debris im- 
pacts. 

Procedure 

1 . Gather or construct the materials listed. Before beginning the 
activity, create impact cards (factors or activities which 
could be affected by beach debris). These impact cards 
should include both scientific impacts and social impacts 
(focus on things that can go up and down). Some possible 
impact cards might include those listed on the next page. 

2. Make a large card that says BEACH LITTER and tape it in 
the center of a blank wall. Make a stack for MORE cards 
and a stack for LESS cards. Spread the impact cards out over 
a large table so most of them can be seen at one time. 

3. Invite students to come forward one table or row at a time 
and select an impact card which they feel is the direct results 
of a previously mounted card. They should then select either 
a MORE or a LESS card to indicate whether the result 
would be an increase or a decrease. Students must be able to 
justify the position of the cards they add, and their choice of 
MORE or LESS impact. 

4. As students use these cards, it will become apparent that 
there are various interpretations of the impacts. Have the 
class discuss all interpretations. 

5. Assessment can be done by having each student select a 
chain of 8 cards, diagram them in a portfolio, and give a 
possible interpretation of the links illustrated 
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Make cards for things the Great Lakes region might 

BEACH LITTER, SUCH AS THESE FACTORS! 


HAVE "MORE OR LESS" OF WITH 




Shipping 


Cooperation 


Law 


Longshore Current 




Odor 


Shoreline Development 


Water 


Waves 




Shoes 


Injuries 


Entanglement 


Severe Storms 




Smoking 


People 


Pollution 


Tourism 




Biological Diversity 


Oxygen 


Sun 


Fishing 




Gulls 


Ugliness 


Plastic 


Beauty 




Recycling 


Biodegradation 


Decomposers 


Swimming 



A SAMPLE OF HOW THE GAME MIGHT PROCEED: 



tourism 



LESS 





beauty 




LESS 






odor 



(These RESULT 
from the litter.) 



MORE 



decomposers 





MORE 


MORE 


severe storms 



MORE 



waves 



gulls 



LESS 



entanglement 



MORE 



BEACH LITTER 



(This branch LEADS 
to the litter.) 



Extensions and Alternatives 

This activity can also be used at various stages of a unit. For 
instance, it can introduce a new topic and related it to previous 
ones, or it can be a culminating activity to draw 7 all aspects of a 
study together. In addition it would be an interesting evaluation 
to take a Polaroid photo of the concept map created at the 
beginning of a unit and compare it with the map produced at the 
end. Some teachers use this as a small group activity with 3x5 
cards. Groups can prepare a written or oral presentation of their 
maps, analyzing the thinking about interrelationships that 
produced the array. 



[NOTE: This activity can be done on a 
sandy beach if there is not much wind. We 
used old corrugated cardboard and stood the 
cards up in the sand. Don’t forget to remove 
the materials when you finish!] 
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What evidence of glaciation and geologic processes 
can be found on Great Lakes beaches? 



What kinds of substances make up the Great Lakes shoreline? What makes up the sediment? What do we 
walk on as we stroll along the beach? This activity investigates the characteristics of different pebbles and 
rock pieces along Great Lakes shores. 



You will be examining data from different sections of a Great Lakes shoreline to study composition of beach 
sediments. Follow the guidelines to organize the data, analyze it, and provide some interpretations. 



Objectives 

When you have completed this activity, you should be able to: 

• Distinguish between general types of rocks found on a Great 
Lakes beach. 

• Analyze factors that might determine rock types at a specific 
location. 

• Explore options for presenting data. 

Procedure 



Source 

Selected from ES-EAGLS: Land and Water 
Interactions. 1996. Order from Ohio Sea 
Grant Publications. 1997 cost $8. 

Earth Systems Understandings 

This activity uses ESU 3 (science methods 
and technology), ESU 4 (to investigate 
evidence of natural interactions), and ESU 5 
(change through time). 



Work in groups to cover as many different areas of the shoreline 
as possible. 

Collect Samples 

1. Data Collection: You will collect samples from different 
areas of shoreline. Locate each of your sampling stations on 
a map of the lake. Note which direction the shore faces at 
that site. 




Materials 

• Hand lens. 

• Geologist's hammer. 

• Graph paper. 

• Dilute HC1. 

• Pencil, ruler, paper. 

Student Review 

In what ages of rock are limestone and 
dolostone found? What are the ages of 
predominant bedrock types in your area of 
the Great Lakes? Determine the possible age 
of other rocks in your sample. In this 
activity, you practice identifying samples 
along a Great Lakes shoreline similar to the 
activity "How were sedimentary rocks in the 
Great Lakes basin formed?" 



Rock types around the Lake Erie islands 
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Artist: Sue Abbatti, from Great Lakes Education: A 
Manual for Aquatic Ecology Studies at Franz 
Theodore Stone Laboratory . Ohio Sea Grant, 1983. 
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